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Declaration of Debra G. Gilbertson Under 37 CM. § 1.132 



Sir: 



I, Debra G. Gilbertson, do hereby declare as follows: 



1. I am currently employed by ZymoGenetics, Inc., the assignee of the 
above-named patent application, as a Senior Scientist. 

2. I received a Master of Science degree in Microbiology from North 
Dakota State University in 1990. 

3. I am an inventor of the above-identified patent application ("the Patent 

Application"). 

4. I have read the Office Action mailed January 3, 2006 in the Patent 
Application, including the rejection under 35 U.S.C. § 112. 



PAGE 1 1/22 * RCVD AT 3/30/2006 4:45:54 PM [Eastern Standard Time] * SVR:USPTO€FXRF-2/17 * DNIS:2738300 * CSID:2064426678 * DURATION ^nm-ss):0W2 



Mar-30-06 02:09pm Frora-ZGI IP/LEGAL DEPT 



206 442 6678 

2 



T-578 P. 01 2/022 F-657 



5. I have personal knowledge of the experiments described herein. Some 
of these experiments were published in the Journal of the American Society of Nephrology 
(Hudkins et ah, '"Exogenous PDGF-D Is a Potent Mesangial Cell Mitogen and Causes a 
Severe Mesangial Proliferative Glomerulopathy" J Am Soc Nephrol 15:286-298, 2004; 
Taneda et al. t "Obstructive Uropathy in Mice and Humans: Potential Role for PDGF-D in the 
Progression of Tubulointersjitial Injury" / Am Soc Nephrol 14:2544-2555, 2003). I am a 
coauthor of these articles. 

6. Zvegf4 (also known as PDGF-D), a new member of the PDGF family, 
is most like PDGF-B in its receptor-binding characteristics. Zvegf4 7 like PDGF-B, binds and 
signals through PDGF receptor p (PDGF-Rp). Prior to the filing date of the Patent 
Application, it was known that members of the PDGF family (inlcuding PDGF-B) are potent 
inducers of mesangial cell proliferation and extracellular matrix production. Increased 
expression of PDGFs in renal disease has been well documented in the scientific literature. 
In addition, PDGF-B antagonism was known to result in decreased mesangial proliferation 
and matrix reduction in the Thy LI mesangioproliferative nephritis model (an animal mode] 
of glomerulonephritis)* 

7. Experiments were undertaken to investigate the in vitro activity of 
2vegf4 on renal cells that play a major role in disease development. Mitogenic activity was 
assessed by the ability to stimulate incorporation of [ 3 H]thymidine into normal human 
mesangial cells. Zvegf4 was found to significantly induce mesangial cell proliferation at a 
concentration of 0.01 ng/niL This effect was dose-dependent and plateaued at about 10 
ng/ml with a sevenfold increase in tritium incorporation. The effects of zvegf4 on mesangial 
cells were as strong as those of PDGF-B, which (as noted above) has been shown to play a 
pivotal role in the mediation of glomerular mesangial proliferation. These experiments 
demonstrated a potent and direct mitogenic effect for zvegf4 on kidney mesangial cells, a key 
cell type involved in kidney (glomerular) fibrosis. Additional experiments demonstrated that 
the in vitro mitogenic activity of zvegf4 on various mesenchymal cell types could be 
neutralized by zvegf4-specific monoclonal antibodies. 

8. Experiments were also undertaken to investigate effects of zvegf4 
overexpression in vivo using a renal injury animal model. Adenovirus constructs encoding 
zvegf4 and other PDGF isoforms were injected into mice. After three weeks, the mice were 
sacrificed, and the kidneys were collected for analysis. A second study involved a time 
course of sacrifice at 2-week intervals (2, 4, 6, and 8 week time points). Tissue samples were 
analyzed by immunohistophsmistry, TUNEL staining, morphometry, and electron 
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microscopy. Blood samples were analyzed for PDGF levels (by HLISA) and blood 
chemistry. Control mice (adenovirus alone) demonstrated no obvious histopathologic 
abnormalities. Mice injected with an adenoviral construct encoding zvegf4 had moderate to 
severe glomerulopathy, which was characterized as enlargement of the glomeruli and an 
increase in cellularity due to mesangial proliferation in the glomerular tuft. There was also a 
marked increase in extracellular matrix accumulation and increased macrophage counts. 
Animals infected with a PDGF-C adenoviral construct showed no evidence of renal 
pathology. Animals infected with a PDGF-B adenoviral construct had slight to moderate 
glomerulopathy in the kidney. As discussed above, PDGF-B and its receptors have already 
been shown to play a role in kidney fibrosis. These experiments demonstrated that renal 
injury (manifested as mesangiid proliferative glomerulopathy) resulted from overexpression 
of zvegf4 in these animals. 

9. We also investigated the expression of zvegf4 in kidney disease. In 
one study, residual paraffin-embedded, formalin-fixed renal nephrectomy tissues from ten 
patients with chronic obstructive nephropathy were studied for expression of zvegf4, PDGF- 
B, PDGF-RfJ, alpha smooth muscle actin, and type I and type IV collagens by 
immunohistochemistry. In these specimens, there was persistent expression of PDGF-D by 
glomerular visceral epithelial cells and vascular smooth muscle cells, as well as de novo 
expression by perigloraerular interstitial cells and by some neointirnal cells of arteriosclerotic 
vessels. These observations suggest that zvegf4 plays an important role in the pathogenesis 
of mbulointerstitial injury through binding of PDGF-Rp in human obstructive nephropathy. 
In a second study, expression of zvegf4 and PDGF-Rp in human kidneys was studied using 
immunohistochemistry, RT-FCR, and immunostaining. Zvegf4 was found to be expressed 
by visceral epithelial cells (podocytes) in mature human kidneys. Zvegf4 was also strongly 
expressed by medial smooth muscle cells of arteries and arterioles in mature and developing 
human kidneys. It was persistently expressed by medial smooth muscle cells as well as some 
neointirnal smooth muscle cells in arteriosclerosis, acute and chronic vascular rejection, and 
cyclosporin A / FK-506 arteriopathy. Zvegf4 was also identified at the basolateral membrane 
of some injured tubules in areas of tubulin terstitial injury. PDGF-Rp (the receptor for 
zvegf4) was expressed by mesangial cells, interstitial cells, and vascular smooth muscle cells, 
suggesting potential autocrine and paracrine interactions via zvegf4 between these cells and 
visceral epithelial cells. These experiments show that zvegf4 has regulated expression in 
human kidney disease. 

10. The following points summarize zvegf4*s role in kidney disease, (a) 
Zvegf4 and its receptor are upregulated in fibroproliferative human kidney diseases, (b) 
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Zvegf4 is a potent inducer of mesangial cell proliferation both in vitro and in vivo, (c) In 
vivo overexpression of zvegf4 initiates events leading to mesangial proliferative 
glomerulonephritis. These data provide support for a causal role of zvegf4 in the 
pathogenesis of fibroproliferaiive kidney disease and for the use of zvegf4 antagonists, 
including antibodies, in the treatment of kidney disease. 



true and that all statements made on information and belief are believed to be true; and 
further, that these statements were made with the knowledge that the making of willfully 
false statements and the like is punishable by fine or imprisonment* or both, under Section 
1001 of Title 18 of the United States Code, and may jeopardize the validity of any patent 
issuing from this patent application. y*\ 
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Trastuzumab 



WARNINGS; 
CARDIOMYOPATHY 

HURCEPTIN administration can result In the envelopment of ventricular cryshinctiQn end 
congssihm heart failure, Left ventricular function should oh evaluated in nil patloTiia prior to and 
during treamipnl wlin HERCEPTIN. Discontinuation of HERCEPTIN treatment should bo strongly 
conslcered In patients who develop a clinically significant decrease In fqlt vim1t>cij|ar function, 
Thn Incidence aiitl severity o1 cardiac dysfunction was particularly Mqh in paiiants who received 
HERCEPTIN in combination with amhracycllnes and cyclophosphamide. (See WARNINGS.) 

HYPERSENSITIVITY REACTIONS INCLUDING ANAPHYLAXIS 
INFUSION REACT1DPJS 
PULMONARY EVENTS, 

r€RCEPTIN ^ministration can result ei severs hypersereitMry resctianB (Including anaphylaxis), 
infusion reactions, and pulmonary events. Rarely, these have been fatal, in moiitcases, symptoms 
occurred during or wtttun 24 hours of administration of HERCEPTIN. HERCEPnN infusion eshoold 
be Interrupted fur paljunts experience dyspnea or dlnleaiy significant hypotension. Patients 
....» — ipfctnty resolve. Dl 



monltored until signs and symptoms compl 



HERCEPTIN treatment should be stronoly consMBred for patiantfwno devsigp anaphylaxis, 
anpbadama, or aw* respiratory distress Kyndromo. (fieo WARNINfi. * 



Discontinuation of 



DESCRIPTION x ^ 

HERCEPTIN (Trastuzwrpo) Is a recombinant DNA-darhwd numan&ed raonuclortal antioody that 
ssiecUvsly binds with high affinity rn a cell-based assay (Kd=5 nM) to ma extracellular domain of 
tho human BpJdBrmal growth factor receptor 2 protein, HER2>> The antlbpdy Is an IgG, kappa tnat 
contains Human framework re/Hons with thB complamBntartty-datermlnJng regions of a murine 
antibody (4D5) that binds to HtR2. 

Trie humanized antibody against is produced by a mammalian cell {Chinese Hamster Ovary 
[CHO]) suspension culture in a nutrient medium conuunN me antibiotic ofliuamian. Gentamlcln 
m not detectable in the final product. 

HERCEPTIN Is a :terlle. white to pals vbRqw, preservelive-frea ryopfiiliwd powder for Intravenous 
(IV) edminlstrallon. The nominal content of each HERCEPTIN vial Is 440 mo Trastuzumab, 400 mo 
a, MrehalosB dlhydrata, Q,g mg L-hlBtidaw HC1, 6.4 mg L-hislinTne, and 1.8 mg polysorbale 20, 
USP. Recon^tullon whn 20 mL of (ha supplied OacterlDStaU c Water for Injection (QWFI), USP, 
containing 1.1% benzyl alcohol as a preservative, ytoWs a mulll-aose solution contalntfKl 
21 mrj/mC Trestururnab, at a pH of approximately 6. 

CL1NICAI. PHARMACOLOGY 
General 

The HER? (or e-erpB2) proto-oncogene encodes a transmembrane receptor protein of 185 kOa, 
wnlch Is structurally rotated to the epidermal growth factor receptor. 1 HER2 ptotein avBraxpresslon 
Is observed In 25%-S0% of primary breast cancers, HER2 protein avurHxprasBion can be 
dBterminad wing immtinohlsmchemlstry (IHC) and gene amplification can be determined using 
fluorescence //? shu hybridization (RSH) of ftod tumor blocta.' In referenced studies where 
HERCEPTIN use was not studied," approximately afr^-ffltt of biopsy snecf.nens that were found 
to have protain owmxpression also had gene ampBllcatlon ana idp% ol those wltn gene 
amplication also had protein ovarexpresslon. 1 * The precision of the onwrminatfpn of protein 
overexprwsion ar gene amplification, however, may vary dependinrj on trie SBnsWylty and 
specificity of ths particular assay and assay procedures used [see PflECAUTlONS). whan 
compared to the referencad studies noted above, the correlation baiwaun detectable protein 
overexprBasion using ihC and oeteciaDiu genu ampnricauon using FlSH was not as hirjh In jta 
studies of HERCEPTIN clinical trial spacimwiB (sbb CUNIDAU STU0IES: HER2 Datoction and HEfl2 
Assay Concordance Studies, and PRECAUTIONS: HER2 Testing). 

TrastuzumaD has been shown, in botlt in vitm assays and in animals, to inhtut irw proitteratlon of 
human tumor cells tnat ousraxprsss H5R2^ 

Trastuzumab is a mediator of antftJOoV^pendent cellular cytotoxicity ,(ADCC). 1 " tn vitru, 
HERCEPTtN-merJiated ADCC has been shown to bo preremnually exened Dn HER2 overexpressmo 
cancer cells compared wth cancer calls thai do not ovaraxprpss HER2. 

PhaimaceUnetlcs 

Ths pmrmacDklnuilcs of Trastuzumab were siutfled In breast cancer patients wurt metastatic 
disease. Short duration Intravenous Infusions ono to 500 mg once weeidy demonstrated dose- 
Ospandanl pharmacoldnetlcs. Mean halNIfe Increased and clearance decreased with incrasslng 
dose level. The hill-lire averaged 1.7 and ]2 days at the 10 and 500 mo dose levels, respectively, 
Trastuzumabs volume of distribution wasapprmlmaiely thai of serum volume (44 mUltq). At the 
hlglrast wsekJy dose studied (500 mg), mean peak serum concentrations witre 377 psAnL 

h studies using a loading dose of 4 mg/lig followed by a waekly maintenance dose of 2 mg/Kg. a 
mean ftalHIlo o| 5.B days (range-1 to 32 days) was observed, Between Weeks 15 and 32, 
Trastuzumab serum concQntratlons ranched a steady state wilh m 8u n trough and peak 
concentrations of approximately 79 UQ/mL and 123 uryml, respectively, 

Detectable concentrations of the circulating extracellular domain of the HER2 receptor (shed 
antigen) am found in the sera of some patients with HER2 overexpresshig tumors. Determination 
of shad antigen in baseline sarum samples revealed mat 54% (286/447) of patients had detectable 
shad andean, wbfcb ranged as high as 1800 ng/mL {mediant rtfl/row. Palienta with higher 
basoEna shed antigen levels ware more lltely to have lower serum trough concentrations. However, 
with weekly dosing, most patients with elevated shed antigen levels achieved target serum 
5 of Ira; " " 



ns of trastuzurnab by Weali 6. 
Data suggest that the disposition of Trastuzumab Is not altered based on age or serum creatinine 
(up to 2.0 mn/dl). No formal interaction studies have burnt performed. 
Mean serum (rough concentrations or Trastuzumati, whan administered in combination with 
paclitaxcl, wara consistently elevated approximately 1.5-fold as compared with serum 
concenlrallons ofTrastunjuiab used in comblnailon wim anthrarycllnB plus cyciophospnamlde. In 
primatB studios, administration 01 Trastuzgmab vilth pacmaxal resulted in 0 reducuon in 
TrastuzumaDclBBranco. Sorum levels of Trastuzumab In combination wiui cl^pladiv daxorublcfn or 
oprubteiu plus cyclophosphamide did net suggest any tntaraottona; no lormal drug interaction 
studlas wore performed. 
CLINICAL STUDIES 

The safety and efficacy of HERCEPTIN were pluflTed In a randomtoad, controBed clinfeaf trial In 
comblnatfpn wjth chomothBropy (469 patients) and on open-label slngla agent clinical trml (222 
paiients). Both mols studied pehants with metastatic breast cancer whose tumors overexpress the 



206 442 6678 T-578 P 015/022 F-657 

3f scalo) by immunonistocnemicai assessment of tumor tissue performed by a central testing lab. 
A muftiCQfrtar, randomized, controlled clinical trial was conducted in 469 patients with metastatic 
breast cancer who had not been previously treated with chemotherapy tor metastatic disuasu." 
patients were randomized to receive chsmatjieragy alone or In comblnatfoni^di HERCEPTIN given 
Intravenously as a A mg/kg loading dose followed by weekly doses of HERCEPTIN at 2 moylto. For 
those who had received prior anthracycllne therapy in the adiuvent setting, chemolneropy 
consisted o| paclitaxel (175 mg/m 1 over 3 hours every 21 nays lor at toast six cycles): for all other 
□etiants, chemotherapy consisted of nmhracycilne plus cyclopnosphamlde (AC; doxorubicin 
60 mrj/m 1 or epiiublcin 75 mg/m 1 plus 6Tjo mffrrn 1 cyclophosphamide every 21 days lor six cyctos). 
Compared with paiients In the AC subgroups (0*281), patients In ma paclitaxel suboroup (n-lCD) 
were more likely to have had the following: poor prognostic factors (premenopausal status, 
estrogen or progesterone rsceptarnepHvo tumors, positive lymph nodes), prior therapy (adjuvant 
chemotherapy, myoloaMatrvfi chemotherapy, radiotherapy), and a shorter dlsease-lreo Interval 
Sixty-five DBroant of patients randomizad to rocolvo ciwmomerapy alano fn this study received 
HERCEPTlW at the lime of disease progression as part of a separate extension study. 



Compared with patents randomized 10 chemotherapy alone, thB patients randumbod to HERCEPTIN 
and diemotnerapy experienced a alonlflcsnlly longer median timo to disease progression, a higher 
overall response rata (ORR), a longer median duration of response, and a longer median survival 
(see Tabte 1). Thesa treatment effects were observed both In patients who received HERCEPTIN plus 
paclitaxel and in those who received HERCEPTIN plus ACjhowavsrlho magnitude of the effects was 
greater In the paclltaxsl subgroup (sea CUNICAL STUDIES: HERS Detection), 

Table 1 

I Clinical Efficacy in First-Une Treatment 





Dombtacd Results 


Pzcltuxei Subnroue 


AC Subgroup 


HEflCEPTlN 

All All 
Chemo- Chemo* 
tnerapy therapy 
(n -235) (n ^ 234) 


HERCEPTIN 
+ 

Paciltsxal PBcJitaxel 
in = 32) (fin 96} 


HERCEPTIN 
AC* AC 

(n-143) (n=UB) 


Primary Erulpolnt 
TlmfttnPrnnretslonw 

Median (moptas) 

95% conlWBitcB Imsrval 

p -value (bg mrtlc) 


7,2 13 
6.0,8.2 U4.9 
<O.OQ01 


fij IS 

<o.ooai 


7.6 5.7 
7Z9.1 4.6.7.1 
0,QQ2 


Setwmfary Entfpolite 
Overall (tesponss flaw" 

Rate (percent) 

95% confidence Interval 

fwalua (x^tast) 


45 29 
39,51 23,35 
cO.OQI 


36 15 
28,48 B\22 
<0.DD1 


9D 33 
42, SB 30,46 
0.10 


OunflonDfResponsBM 

MeolBn (montns) 
26%,7S% quartlle 


B.3 5-9 
53.T4.8 3.0. BJ 


B2 4J 
5.1.11.Q 3.7.7.4 


B.4 6.4 
S.6,14.8 4i,d.5 


Survival Time" 
Mfidfeut SDnrivsl (months) 
S5 P A confidence IntsrvsJ 
p-valua (log rank) 


25.1 m3 
22.2,29.5 16.B r 24^ 

aos 


22.1 1B.4 
13^,23.6 12.7, 24>1 
0.17 


26 2 21 A 
23.3,32.9 16A26.6 

ai6 



•Assessed by en IndependBnt Responsa Evaluation Committee. 
tKLpian-Meler Estlmala 

HERCEPTtM was studied as a single agent In a mutticcnter, open-tape), single-arm clinical trial ft 
patients with HER2 overexpresslng metastatic breast cancer who had relapsed lollowlngono 0 
two prior chamottarapy reglmans for metastatic disaase. Ol 222 patients enrolled. 66% nai 
rpcelvcd prior adjuvant chemotherapy, 66% had received two prior chemotherapy regimens fo 
metastatic disease, and 25% had received prior rrryelaaolailve treatment with hematopoiafli 
rescue. Pallartis ware treated with a loading dose of 4 mg/xn IV followed by weekly dosas 0 
HERCEPTIN at 2 mfl/kg IV. The ORR (complete rasponsB + mrual response}, as dutermined by ai 
Independem Response Evaluation Committee, was 14%, with a 2% complete response rare and 1 
12% partial response rare. Complete responses were observed only In padBnte wftn disease limttei 
' — - J -, (See cilNICAL STUDIES: HEfiZ DflffiCtlon). 



to skm and lymph r 
HER2 Detection 

(See PRECAUTIONS: HER2 Testing) M , 

Oatacllon ol HER2 protein ovaraxpresslon is necessary for selection of patients appropriate fo 
HERCEPTIN therapy (sea INDICATIONS AND USAGE). OverBxpresslon ol HER2 by tumors was at 
entry criterion of the two clinical studies described above, in those studies, a research-use-onlj 
(HP assay (referred to as me Clinical Trial Assay [CTA]) was used. 

The commercial assays described below, HercepTest* (IHC assay) and pathVyslorr» (FISH assay) 
are appropriate assays to aid in the selection of paftents for HERCEPTIN therapy (see HER2 protefr 
Ovaraxpresslon Detection Methods and HER2 Gens Amplification Deiecticn Mothodsj, Thi 
comparabniry of slitter assay wiUl regard to the ability to predict clinical benefit from HERCEPTP 
therapy has not been prospectively studied. In addition, the utility ol either assay In patients whosi 
tumors u/ould score as 0 or 1+ by thB CTA has not been established because patients with brmon 
that scored as 0 or W were excluded from the cSnrcsl studies described. 

HER2 Prolflln OvBrexpression Detection Methods 

HER2 protein ovsrexpresaion can be established by measuring expressed HER2 protein using IHC 
methodology. In the clinics) trial studies described above, specimens were rested with the CTA ant 
scored as 0, H, 2+, or 3+ with 3+ Indicating the strongest poslttVity. Only patients wbn 2+ or 3- 
poamvQ tumors vruru eligible (about 33% of those screened). Data from the randomized trial suggee 
that the beneficial treatment ef fuels ware largely limited to patients with the highest Ibvbi of RER: 
protoin overoxprossion (3+) (see Table 2), In on exploratory analysis, me relahvo nek (m for dmB ti 

gronrassion wae lower in the patents whoso tumors tasted ua CTA 3r (rr = 0.42 with 95% CI: 0.33 
M) than In thoss tasted as CTA 2+ (rr = 0.78 with 95% Ci: Q.5D, 1 .15). The relative rjsK represent 
thB m of progression In the HERCEPTIN plus chemotherapy arm versus thB cnemQthgraDy arm 
Therefore, a lower ratio represents longer lime to progression in thB hergeptin arm. In tho sinnla 
arm study of HERCEPTIN as a single agent, the overafl response rate In patfontB wnoea tumors testei 
as CTA 9t was T8% white In those Dial tested as CTA 2+, It was 8%. 

rlercapTasr, another IHC esspy, wps Bssossod for concorrianco with the CTA (see HE*R2 Acs* 
Concordance Studies), but tias not been usBd to assess tumor specimens from lha HERCEPTIN 
clinical studies descrlDBd aoova. 
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As y surrotjaie for protein ovBrexprasaion, measurement of the number of Ht R2 gene copies ustnq 
FISH to detect ganu amplification may be employed. An exploratory. retrospectlvB assessment of 
tmowi) CTA 2+ or 3* tumor sppclmsns wag performed to dated HER2 gono arnpnifcsiion usrofl 
PethVysion*, a FISH assay. Data from tills retrospective analysis Involving 66d ol 691 (96%) 
pationts enrolled In the clinical studiss (all scorino 2+ or 3+ by the CTA] eurjoBSfBd that the 
benoliclal treatment ertBrts ware granter In paoants whose tumors tBStad as HSH (+) trwn In those 
that wore FISH M; however, time to praerassion was prolonged for patients gn Uib HERCEPTIN 
mm, regardless ol the FISH result {see Table 2). In the sinolB arm study of HERCEPTIN as a single 
agent, trie overall response rate In patients ufflose tumors tested as FISH ( 0 was 20%, while In 
iheso tested ss RSH (-]. Hisre were no responses, 

Thoss data are not sutflclant to conclude whether FISH tasting can distinguish e subpopulatinn or 
CTA 2 T patients who would oe unlikely to benefit from HWCEPTin therapy. In addition, there are 
no data correlating clinical outcoma with FISH test resulis 1or patients w(tn tumors trial scored as 
0 or 1+ by CTA; therefore, conclusions reporting the usefoinass of FISH In ma general population 
cannot be made. 

Table 2 

Treatment Effect versus Level of HER2 Egression 
Phase III Randomized Trial (N = 4B9); 
HEPCEPTIN Plus Chemolherapy versus Ghamotherapy 



KER2 Assay 
Result 


Number of 
PiilenMN) 


RelauVefllsK'* 
[or TertB to Disease 
Progression (05% CI) 


Amative Risk" 
tor Mortality 

(05% CI) 


CTA 2+ or IM- 
PISH f»' 
FISH (-)' 


469 
325 
128 


0.49(0.40,0.01) 
0.4410.34,0.67 

aB2 (0.42, m\ 


0.30(0,64,1.00) 

o.70 {asa, 081) 

1. OB (0,70, 1,153) 


CTA 2+ 
FISH (+) 
RSH(-) 


120 
32 
A3 


&7B (0,50,1,15) 
a54 (0.21,1.35) 
0.77(0.46,1,25) 


1.2P (0,02,1 J4] 
1J31 (0.53,127) 
1.11 taSB, 1J8) 


CTASt 
FISHW 
FISH(-) 


349 
293 
43 


0.42 {0.33. 0.p4) 
0.42(0.32,0,65 
0.43(0^0,0,04 


o.70(a5i,aso) 

0j67{a5l.aB9 
0.BB{CL39,1JB) 



"The reiath/a risk represants the risk ol progression or death In ine HERCEPTIN plus 
chemotherapy arm versus the chemotherapy arm. 

Hmz Assay Concordance Studies 

(See PRECAUTIONS; HER2 Testing) 

tmmunohistwbmisiy: T^w DAKD HercepTeat - , an IHC teat for datacfina HER2 protein ovaraxprosBion, 
has not been directly studied for Its ab&liy to predict HEPCEPTIN treatmani effect, Out has been 
compared to the CTA on over 50D breast cancer histology specimens opmi'ieo; trom the National 
Cancer Institute Cooperative Breast CHncer Tissue Resource. BasBd upon inesu results, of spectmens 
tflstloo 3+ stronflly positivB) an the HercepTest*. B2% were 3* [i.e.. tha raadinp most assoclatad with 
cllrteu beneilt), 12% were 2*. and 6% were 0 oM+ on tha CTA. ThB 6% of rtarcepTest* 3+ 
specimens thai waja cta o or 1 + would bo expected to represent 2% of the 0 and 1+ population. Of 
specimens tasting 2+ (weaMy positive) on the HarcepTasl D , 14% ware &r . ZD% were 2-r, and 66% 
were 0 or It on tha CTA. 0| specimen* testing 0 or 1+ on the HercepTest*, ^% were 3+, fi% ware 
2t, and 92% wars 0 or It on tha CTA. 

Fluorescence tn Sim Hytotofzallon: The vysls pathVysloir HER2 DNA Piobe, a FISH test for 
detecting HER2 gono amplification, was compared with the CTA on over SOD breast cancer 
histology specimens originally submitted for potential enrollment In the HERCEFTIN trials. A 
HER£G£Pi7 ratio of *2 was defined as FISH positive (+). Based on these results, ot specimens 
testing FISH (+} by Pamvysiarr*. Bl% were 3r. 10% wore 2r. and 8% worn 0 or 1t on the CTA. 
The 9% of FISH H spacfroans that were CTA 0 or 1* would oe expected til represent 3% of tha 
total CTA o or n population. Of specimens testing PBH tf by PaihVystoi*. 3% were 3r, 1 D% were 
2t, and B7% were 0 or 1* on ine CTA. 

INDICATIONS AND USAGE 

HERCEPT1N (Trastwurnab) as a single agent is Indicated for the treatment of patients with metastatic 
breast cancer whose tumors ovarcxpress the HER2 protein and wno have recalv&d one or more 
chBmothorapy reglmons lor thulr mctastalfc deaaso. HEPCEPTIN in combination with paclibnmi Is 
indicated for treatment of patients with metastatic breast cancer whose lumors overexpress the HER2 
protein ana who have not received ehomotharapy far their metastatic disawa, HERCEFTIN ahouW bo 
used In patients whose turners have been evaluated with an assay validated ti i predict MER2 protein 
wnrnxpfSslon (see PRECAUTIONS: HER2 TesQrlO Oltd CLINICAL STUPIEfi: HER2 Oetflttlon). 

CONTRAINDICATIONS 
None known. 

WARNINGS 
CaraTotaxiclty 

Signs and symptom? of cardiac dysfunction, such aa dyspnea, Increased cough, paroxysmal 
nocturnal dyspnea, peripheral eoema, S 3 gallop, or reduced election fraction, nave been observed 
m padenu; treated with HERCEPTIN. Conpostiva huart faJlure associated wflli HERCEPTIN therapy 
may bs severe and has boon associated with disabling cardiac failure, death, .ind mural thrombosis 
batfiiiQ to strops (sea BOXED WARNINGS: CARDIOMYOPATHY). The climcul status of patients In 
the trials who developed congestive heart failure was cfessifled for severity using Ihe New York 
Heart Association classification system (HV, wnere IV is the most severe 1«vet of cardiac failure) 

(sea Table 3). 

Table 3 

Incidence and Severity of Cardiac Dysfunction 





t€RCEPTIN* 
n°213 


H5RC5PT1N 
+ PacBtaxeP 
n-dl 


Padibxcl" 


HEflCEPTTN 
t AnthracycllnB 
f CyctapHo5pnamlde* , 
n=143 


AnttirpcycQna + 
CyclophosphamldD» 
n=135 


Any Cardiac 
DysfuncUofl 

Cbsslu-IV 


7% 
5% 


11% 


1% 
1% 


28% 
19% 


7^ 
3S> 



'Open-label, dngia^anent Phase H sumy (94% received prior an lhraevelirws). 
'Randoml2B<J Phase 111 study comparing chemolherapy plus H£RCEF r TIN to chomoiharapy alone, 
where chemotherapy Is either &nthmcyc!!neJcyclophaspMde or paclitaxol. 

Candidatas for traatmuni wlUi HERCEFTIN should undergo thorough baseline cardiac assessment 
Including history and physical uxam and one or more oflha following: EKG. echocardiogram, and 
MUGA scan. TherB are no data ragardinrt the most appropriate method of evaluation for the 
identification ol patients at risk for developing cardiohxlclty. Monitoring may not Identify all 
patients who will develop cardiac dysfunction. 
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PatiBnts receiving H5RCEPTI W should unoergo troquent monitoring for deteriorating cardiac function 
Tne probablPty of cardiac dysfunction waa highest In patients who recaivad HERCEPTiA 
concur romly with anthracycllnes. The data suogesl that advanced ago may increase the probabillb 
ol cardiac oysfunctian. 

Pre-existing cardiac disease or prior cardlotoxic tnerapy (e-p., anthracycilne or radiation therapy tt 
tno cnest) may docrnosu tho opiflty ui tolHratB HEHCEPTIN therapy; howevor r me daia are no 
adequate to evaluate the correlation between HERCEPTIN-mducad cardloioxjclly and these factors 
Discontinuation of HERCEPT1N therapy should be strongly considered in patients who dBveloi 
clinically aignhlcanl congosuvo hoarl failure. In the clinical iHals, most patients with cardial 
dysfunction responded to appropriate medical Iherapy often including discontinuation o 
HERCEPTIK- The safety of continuation or resumption of HERCEFTIN in patients who hav, 
previously experisnced cardiac toxicity has not baan stuaied. Thero are Insufficient data rogardini 
discontinuation of HERCEPTIN therapy In patisnra wim asymptomatic dacroases in ojectioi 
fraction; such patients should be closely monitored for evidence of clinical deterioration. 

HypBTsensitMty Reactions including Anaphylaxis 

Severe hyparaenslBvity reactions have been infrequently reported In patients treated wltn HERCEPTir 
{ew BOXED WARNINGS: HYPERSENSITIVITY REACTIONS INCLU0ING ANAPHYLAXIS). Signs an. 
symptoms (nclurfa anaphylaxis, urticaria, bronchospasm, angloeduma, and/or hypotension- Tn som> 
cases, the reactions have been fatat The onset of symptoms generally occurred during an infusion 
but tnsre have also been reports of symptom onset after the completion of an Infusion. Reaction: 
warn most commonly reported in association with the Initial Infusion. 
HERCEPTIN infusion should be Interrupted tn ell patients with severe hypersensitive 
reactions. In the event of a hypersensitivity reaction, appropriate medical therapy should b> 
admWatorod, which may Include epinephrine, corticosteroids, diphenhydramine, broncnodllators 
and oxygen. Patients should be evaluated and carefully monitored until complete resolution o 
signs and symptoms. 

There are no data regardnp the most appropriate method of Identification of patients wno ma- 
safely be retreated with HERCEPTIN after experiencing a severe rrypersonaltMty reaction 
HERCEPTIN has been readmlnlstered to some patients who fully recovered from 3 previous sever 
reaction. Prior to readmtnistrailon of HERCEPTIN, the majority of thesB patients wer. 

ahylactically treated with pra-medipatlona including antfWBtamlnes and/or corticosteroids 
8 some of these patients tolerated retreatment, others had severe reactions again despite th 
use of prophylactic premedications." 

iftiuslon Reactions 
In tha postmarketing eettin 
have been associated with 



rare occurrences of severe Infusion reactions leading to a fatal outcom- 
la use of HERCEPTIN (see BOXED WARNINGS: INFUSION REACTIONS] 

In clinical trials, Infusion reactions consisted of a symptom complex characterized by fever an. 
chills, and on occasion Included nausea, vomiting, pain (In some cases at tumor sites), headache 
dizziness, dyspnea, hypotension, rash, and aslhenla. These reactions worn usuelfy mild t» 
modarate In severity {see ADVERSE REACTIONS). 

HowDvar. In postmarketing reports, more severe adverse reactions to HERCEPTIN Infusion wer 
observed and included broncnospasm, hypoxia, and severe hypotension. Thasa severe reaction 
ware usually associated with the initial Infusion of HERCEPTIN and generally occurred during o 
Immsdlately following the infusion. However, the onset and clinical course were variable. For som 
patjarUs, aympfoms progrflfifilvary worsened and lad to further pulmonary complications (ae 
WARN IN B& Pulmonary Events), in otfiar patients with acuta onset of elans end symptoms. Inltl: 
improvement was followed by clinical deterioration. Delayed pos^rrfuslon events with rapi> 
cElrdcaJ deterioration have also been reported. Rarefy, severe Infusion reactions culminated in dean 
within hours or up to one weeK following an infusion. 

Some severe reactions have been treated successfully wim Interruption of the HERCEPTIN inlusloi 
and supportive therapy Including oxygen, Intravenous fluids, bota-egonlsts. and corticosteroids. 

There are no data regarolng the most appropriate method or idenuDcation ol patients who may safal 
oe retreated with HERCEPTIN after experiencing a severe infusion reaction. HERCEFTIN has beei 
readmlnlstered to some patterns who fully recovered from thB previous severe reaction. Prior t 
readmlniscraiiDn of HERCEPTIN, the majority of those patianbs wore prophylacticatly treated wltn pre 
medications Including antihistamines and/or corticosteroids. While some of these patients toiarare. 
ruiraabnent, others had severe reactions again despfte the use of prophylactic premedications. 
Exacerbation of Chemotherapy-lnl ucati Neutropenia 

m randomized, controlled cumcal trials designed to assess the Impact of the addition c 
HERCEPTIN on chemotherapy, the per-patfent Incidences of moderate to severa neutropenia an* 
of febrile neutropenia wore higher in patients receiving HERCEPTIN m combination wio 
myelosuppresslve chemotherapy as compared to those who received chemotherapy alone, in th 
posunarxBtlng setting, deaths due to sepsis tn patients with severe naurropenia have been reports. 



:rensed. ThBjnatiiophysL 
the pflecl of HEPCEPTIN on tlte pharirttCDMneticiof chemothBrapoirilc anche has not baen'full 
evaluatad (sea ADVERSE REACTIONS: Anemia and Leukopenia; ADVERSE REACTIONS: Infection; 

Pulmonary Events , , 

Severe pulmonary events leadino to death have oeen reported rarefy with the use of HERCEPTH 
in tho postmartsQting setting, signs, symptoms and clinical findings Include dyspnea, pulmonar 
infiltrates, pleural effusions, non-cardlogenic pulmonary edema, pulmonary insufficiency an. 
hypoxia, and acute respiratory distress syndrome. These events may or may not occur as sequela 
of infusion reactions (soo WARNINGS: Intusfon Reactions). Patients with symptomatic Intnnsl 
lung disease or with extensive tumor involvement of the lungs* resulting in dyspnea at rest, ma 
bo at greater risk of severe reactions. 

Omar fiovore events reported rarely lit tno pestmarKOtma setting Include pneumonitis an, 
pulmonary floroais. 

PRECAUTIONS 
General 

HERCEPTIN therapy should be used with caution in patients with known hypersensitivity L 
Trastuzumab, Chinese Hamster Ovary cell proteins, or any component of this producL 

HER2 Testing 

Assessment for HER2 overexpresslon should be performed by laboratories with demonstrate) 
praiideney in the specific technology bomp utlfcad. improper aesoy performance, including use a 
subopiimaJty fixed tissue, failure fo utilize specified reagents, deviation from specific assa- 
Instructlons, and failure to include appropriate controls for assay validation, can leao to unreliabl. 
results. Refer to the HercepTesr and Pamvysiorr package Inserts for full Instructions on asaa- 
performance (sea CLINICAL STUDIES: HER2 Detection). 

Drug Interactions 

There \\m been no lormol drug interacdon^stuales ^performed whh HERCEPTIN In numans 
Administration of pacljtaxBl in combination wilh HERCEPTIN rasuhed in a two-foio decmase ii 
HERCEPTIN clearance In a non-human primate study and In a 1,5-foW Increase in rOCEPTll 
serum levels in cliulcaj studies (see clinical PHARMACOLOGY: PharmacaHnetics). 
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USE. 



For oatients with, a known nyparsonsiirviiy lo benzyl alcohol (tha prasprvuihrn Id Bacrenosiatlc 
Water or InlBction) raconsiSEuB HERCEPTIN v4ln Sterile Water for imaction /c ^ ! 1,00 
PISCARO THE SWFI-RKOMSTITUTED HERCEPTIN VIAL FOLLOWING A SINGLE I 

Carcinogenesis, Mutageoesls, Impairment ol Fenlllty 

Carcinogenesis s . 

HERCEPTIN nas not Definttslad (or its cBrcinogonlc potential. 

N^wSSS^ol mutagenic acMy was observed in Ames tests uslnp six different lust strains of bacteria, 
wtm ano without mntnoollc activation, at concentrations of up 10 MgouortTtL Trastuzumab. Human 
peripheral blood lymphocytes treated in vftro at concentrations nfupto 5000 up/ulaiu Trastuzumab, with 
and without metabolic activation, revealed no evidence of mutagen* potential. In an in vivo mutagenic 
assay (Ine mterorracleus assay), no evidence ot chromosomal damage to moioa oone marm* calls was 
observed toJlowmg bolus intravenous doses of up to 113 rpg/tsg Tfastiizurtiab. 



impairment ol Ferlinty 
AfurUllW study has teBn conducted In TernaiBcvrwmolmjs monks; 
human mainienance doso of 2 mo/kg. HERCOTIN and lias reveal 



p Id 25 times ma weekly 
j no evidence of impaired fertility. 



Tnereare^o adequate and wBlHwrnollad studies In proonant women. Becauue animal reproduction 
studies are rot always predictive ol human response, HERCEPTIN should b& used durlnrj pregnancy 
only it the potential tenant to urn mother justifies the potential risk to the fsius. 
In the oostmarJwu'ng sebinQ, oligohydramnios has been reported in women .who recaiyed 
HERCEPTIN during pregnancy, eltner in combination with chemotherapy or as a single agent Given 
the limited number of reported cubes, the high background rate of oceurrent-e of oflgohydramnlDS 
the tack ot clear temporal relationships between drurj use and cBnjcal failings, and w racket 
supportive i indlnps in anbrat studios, an association batween HERCEPTIN and oltoohydramfllos has 
not been estahlisnod. 

Reproduction studies have been conducted in cynomolgus monkeys at doses up to 25 times the 
weekly Human maintenance dose of 2 mrj/kg HERCEPTIN and have ravuakid no evidence of 
Impaired fortuity or harm to the fetus. However, HER2 protein expression fe high in many 
embryonic tissues mchufttg cardiac and neural tissues; In mutant mice bcldng HtR2, jnbrwe 
died in eaily gestation* Praconiaf transfer of HERCEPTIN during the narty (Days 2D-5Q of 
gestation) and lata (Days 120-150 of gestation) fatal development puuod was observed In 
monkeys. 

A^dy inducted in tactettngcynomolgu? monkeys at doses 25 {Jmes tne weekly human 
maintenance doso ot 2 mrj/kg HERCEPTIN aamonetnUBd that Trastuzumab is secretefl In me milk. 
Tho presence of Traaunmnab In the sorum of Infant monkeys was not associated with any adverse 
effects on iheir growth or development trom birth to 3 months of age, It is not known whether 
HERCWIN Is secreted in human mftk, Baoauaa human IgG is secreted In human mlR and the 
potential for absorption and harm to mo Infant Is uiuoiovun. women should be advisedlc t discontinue 
nursing during HcRCEPTIN therapy and far 6 months aner tne last dose of I IERCEPTIN. 

pediatric Use 

Tne safety and effectiveness of HERCEPTIN In pediatric patients have not buen established. 

Geriatric U&e _ . . . 

HERCEPTIN has been edmlnistBrad to 133 patients who wore G5 years of age or over. Tne risk of 
cardiac dysfunction miry be Increased In geriatric patients. Tne reported clinical experience Is not 
adequate to determine whether older patients respond differently from younger patients. 

ADVERSE BEACT10 US ... 
The most serious adverse reactions caused by HERCEPTIN Include canfiomyopajhy, hypare^ltMty 
reactions inducing anapfwaxta, Infusion reactions, pulmonary events, and exacerbation of 
ctZolheraVeiducBd neirtropenia. Please refer to the BOXED WARNINGS and/or WARNINGS section 
for detailed descriptions of t&ew reacUona, Tho most common adverse rejicnons associated with 
HERCEPTIN u&s are fever, diarrhea, infections, chills, Increased cough, headache, rash, and insomnia, 
Because cinical trials are conducted under widely varying conditions, adverse reaction rates observed 
in the clinical trials of a drun cannot be directly compared to rata* in the clJnM trials ot another drug 
ano may not reflect the rates observed in practice. Tne adverse reaction Information (rem clinical trials 
ecus, however, provide a pasis for identifying tha ad van* events that appear to be ra&ted to drug use 
end lor approximating rates. 

Additional aflverse reactions havo bean idenlined during poswnartettnu use of HERCOT1N, 
Because thesa roaciians are reported voluntarily from a population of uncertain size, it b not 
always possible to reliably estimate tpefr frequency or establish n cause! relationship to 
HERCEPTIW exposure. DscUlona to include lhasa reacllons In lapeltnn are typically based on one 
or more of tha following factors: (1) seriousness of the reaction, (2) frequency of roporum or 
03) strength of causal connection to HERCEPTIN. 

Where specific percentages are noted, these data ore based on clinical studios of HERCEPTIN alone 
or in combination with chemotherapy in clinical trtots. Data in Taiila Am based on the experienra 
with the recommended dosing regimen for HERCEPTIN m a randqmrwd amtroltool clinical trial of 
234 patients who received HtREFTlN in combination with cnemotherapy and four open-label 
smrJjaB o| HERCEPTIN as a single agent in 352 patterns at doses Of It* 50Q mo administered 
weekly. Data regarding serious adverse events are based on experience in 356 patients enrolled In 
an clinical trials of HERCEPTIN conducted prior Lo marketing approval. 

Cardiac Falluie/Dystunction 
For a description ol cardiac toxicities. 
WARNINGS: fodiDtoxtclty, 
Anumla and Leukopenia 

In a randomfcad, controlled trial (Bee CLINICAL STUDIES), thP por-patiom incidences of anemia 
(30% vs. 21%) and leukopenia {53% vs. 37%) wore higher in ptiUents rtcelvtng HERCEPTIN In 
cOmbtnaUon «vflh chflmothempy as compared to those rccolvlno chuitiolher jpy alone. Tha majority 
of these cytopenlc events were mlw to moderate In Intensity, reversible, and rwno resulted in 
discontinuation of thampy with HERCEPTIN. 

In a randomized, controlled trial conducted In the post-marked no salting there ware also Increased 
incidences of iJci-CTC Srario 3/4 neutropenia {32% [29/92f vs. 22% ] 21/94 ) and of febrile 
neutropenia (23% [21/91] vs, 17% (16794)) in patients randomized to HERCEPTIN in combination 
with mvelosuppressivo chemotherapy as compared to chemotherapy alone (see ADVERSE 
REACTIONS; Infection}, 

Hematologic toxicity is infrequent following the wJrrontetraUon of HERCEfTIN as a single erjBrrt, 
with an mcldence of Qreda III toxicides for WBC, platelets, hsmouiobin ail o%. No Brade IV 
toxiclues wotb observed. 

Of pa/tents treated with HERCEPTIN as a single apwit, 25% experienced diarrhea. An lacreased 
Incidanco of diarrhea, primarily mlio to moderate in severiry, v«s observed In patients receiving 
HERCEPTIN in combination u/ilh chemolhurapy. 

intectlon „ 
in a randomized, conuoDod Dial (sea CLINICAL 6TUOJES), tho Incidonce Of Infections, primarily 
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to those receiving chemotherapy aiwin. 
In a randomizad, controDea trial conoucted in the^ PMt:m|rtoi ting satting thB reporteo ingdenco o 
lebrlie neuiropen»a was higher (23% [21/921 vs. 17% |lbV94|) In patients receiving HERCEPTIN u 
combination with myelosuppressive chemotherepy as CDmpared to chemotherapy alone. 
In the poBtmarkotina setUng, there have also been reports ot fobijte rmLrtropenia and infection will 
neutropenia culmtoauno In oeatn associated with the ubq ol HERCEPTIN and myelosuppresslvi 
chemotherapy (sbb WARNING'S: Exacerbation of Chemotherapy-Induced Noutropenia). 

tnlualon Roacllons 

Durlna the first infusion with HERCEPTIN. a symptom compter most commonly conaisHna fi! chill- 
and/or lever was observed In about 40% of palfents in clinical trials. The symptoms were usuali' 
mild to moderate in severirv and were treated with amtanilnaphen, dlpnennydramlns, am 
meperidine (wfth or without reduction In the rato 01 HERCEPTIN irrTuslon). HERCEPTIf 
discontinuation was intrarjuBnL Other signs and/or symptoms may Include nausea, vomiting, pah 
On soma caaas at tumor sites}, rigors, headache, dizzlnnss, dyspnea, hvpomnsion, elevatea bfooi 
pressure, rash, end nsthsnia. The symptoms rjecurreo infrequently jwlth subsequent HERCEPTIf 
hfuslons {see BOXED WARNINGS: 1NRJSIQN HEACTlONS and WARNINGS: Infusion Reactions) 

Hypersensitivity Reactions Including Anaphylaxis 
Pulmonary Events tA ^ 
in the pos^ 
-oactions. 

ji PERSENsiyiyi m™ fjSsQ'SaBs'Kiude ranijiMMbi linofiiei«M^ BfS^Mjnsrr 
ulmonery infiltrates, pleural effusions, ncn-cardiorjenic pulmonar 
;ress syndrome. For a detailed description, see WAflNINGS. 



Reactions Includhn 
wpotenslon. hypaJ-.-. 
edsma, and bcuib respiratory 

Glome ralopathy 
m the pKtmarKetjnrj setting. 



rare cases or nephrotic syndrome with pathologic evidence c 



glomerulopathy havaoBan reported. Tha time to onset renoed from 4 monlhs to approximately 1 
months from Initiation of HERCEPTIN Ih^py.^ ^thoToplc fl^dini ' 



rjl'ameruio'nej^rBls', focal glomerulosclerosis, and florlllary glomorul 
Included volume ovortoad and congesUvo heart failure. 



Included membranou 
Complication 



Table 4 

Adverse Events Occurring In *5% of Patients or at 
Increased Incidanco In the HERCEPTIN Arm of the Randomized Study 
(Percent of Patients) 





Singla 
Agent 
n-352 


HERCEPTIN t 
PacRtaxet 
n»91 


P&fliltoxel 
Alone 
n=85 


HERCEPTIN 
♦ AC 
n-143 


AC Alone 
M35 


Bortv bsb Whola 












Polo 


47 


61 


82 


57 


42 


Asthenia 


42 


62 


57 


54 


55 




36 


49 


23 


56 


34 


ChlOs 


32 


41 


4 


35 


11 


Hoadacna 


26 


36 


2B 


44 


31 


Abdominal pain 


22 ' 


34 


22 


23 


18 


Back pain 


22 


34 


3D 


27 


15 


Infection 


20 


47 ! 


27 


47 


31 


Fhrayndroma 


10 


12 


5 


12 


B 


Accidental Injury 


6 


13 


3 


9 


4 


Allergic reaction 


q 

a 


g 


2 


4 


2 


Cardiovascular 












Ticnycardia 


5 


12 


4 


10 


5 


Congasttva nasrt nuiem 


7 

r 


11 


1 


SB 


7 


Digestive 












Nausea 


33 


51 


a 


76 


77 


Diamtea 


25 


45 


29 


45 


26 


Vomiting 


23 


37 


28 


53 


49 


NausmandvdmlliAO 


S 


14 


11 


18 


9 


Anorexia 


14 


24 


to 


31 


20 


Heme & Lymphatic 












Anemia 


4 


14 


S 


36 


26 


Leukopenia 


3 


24 


17 


52 


34 


Metabolic 












Peripheral edema ■ 


10 


22 


20 


20 


17 


Enema 


B 


10 


B 


n 


5 


MuscutostelatBl 












Bone pain 


7 


24 


IB 


7 


7 


Arthralgia 




37 


21 


a 


9 


Nervous 












insomnia 


14 


25 


13 


29 


15 


Dizziness 


13 


22 


24 


24 


16 


Paresthesia 


9 


46 


3D 


17 


11 


Qopreaslon 


6 


12 


13 


20 


12 


Peripheral neurffis 


2 


23 


15 


2 


2 


Neuropathy 


1 


13 


5 


4 


4 


Respiratory 












Cough Increased 


26 


41 


22 


43 


20 


Dyspnea 


22 


27 


26 


42 


25 


RIUMB 


14 


22 


5 


22 


1fi 


Pharyngitis 


12 


22 


t4 


30 


18 • 


sinusitis 


9 


21 


7 


13 


E 


Bjdn 












Rash 


IB 


38 


1B 


27 


17 


Herpes simplex 


2 


12 


3 


7 


9 


Acne 


2 


11 


3 


3 


cl 


Urogenfuil 












Lrrlnery trad infactlan 


5 


18 


14 


13 


7 
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Tuts loltewino other SBnous aflver sa events occurred in at least one ol the 95fc nattems treated vMth 
HERCEPTlNln clinical studies: 

Rnriv .in a Whole : pollulltlu, anaphylactoid reaction, ascites, hydrocephalus, radiation Injury, 
deafness, amblyopia 

CagU aaatftiE vascular thrombosis, peilcartfial effusion, heart arrest, hypotension, syncope, 
hamofmaoa, shock, arrhythmia 

WflflsrlvjE nopatic failure, gaauoenlarftfc, hematemesis, ileus, fntsstlnal obsiruction, colitis, 
esophageal uiear, stomatitis, pancreatitis, hepatitis 

£fKlimifl: rtypothyraldifiin 

HnmBtotonlrai : pancytopenia, acuta isukemia, cobq illation disorder, lymphangitis 

Matabnllc : hypercalcemia, hypomagnasemlo, hyponatremia* hypoglycemia growth rewdetion, 

wogtu loss 

Musculoskeletal : pathological iracturaa, bona necrosis, myopathy 
MnrvniiK : conwtsicn, ataxia confusiofi, manic reaction 
RHSDiratorv; apnea, pneumothorax, asthma, hypoxia, laryngitis 
Skin; harps* rater, awn ulceraiion 

Uronenftfll : hydrcnaphmuis, kidney failure, cervical cancer, hematuria, hemorrhagic cystitis, 
pyelonephritis 

immunooentcJiy 

Of 003 patients who have been evaluated, human anti-human antibody (HaHA) to Trestuzumab 
was detected in one patient, who had no allergic manifestations. 

Tne data reflect the percentage of patients whose test results were considered positive for antlDodles 
to HERCEPTIN in the HAHA assay for Trasmmmao, and are highly dependant an the sensitivity and 
specificity of the assay. Additionally, the observed incidence or antibody posllrvfiy in an assay may 
be influenced by several factors Inctudlna sample handling, timing *i cample collection, 
concomitant medications, and undertyino taaae. For these reasons, campsiteon of the incidence 
of antibodies to HERCEPTIN with the incidence of amfoodlas to omer prooucta may be misleading, 

OVERDOSAGE 

There is no experience with overdosage in human clinical trials. Single dos&s- higher than SOD mg 
have not been tested, 

DOSAGE AMP ADMINISTRATION 
Usual Dose 

TtiB recommended initial loading dosu la 4 mg/Kg Trastuzumab administered as a SD-minute Infusion. 
ThB recommended weekly maintenance dose is 2 mn/kq Trastuzumab and can be administered as a 
ao-minuta infusion If the inftlal loading dose was wolf tola rated. HERCEPTIN may bo administered in 
an QUtpaa'ant sattlmi. HERCEPTIN ts to ba ditutad in saline for IV infusion. DO NOT ADMINISTER AS 
AM IV R&H OR BOLUS. (Sap DOSAGE AND ADMINISTRATION: Administration.) 

Preparation for Administration 

Tnu fluent provided has Dean formulated to maintain the stability and swrjlhy of HERCgTTN I for up 
to 2B days. Other diluents have not bean shown to contain affective preservatives for HERCEPTIN. 
Each vial at HERCEPTIN should be reconstituted with 20 mL of BVfrl, USP. 1.1% benzyl alcohol 
prBserved, as supplied, to yield a mutrl-dase solution containing 21 mgmlL Trastuzumab. 
immediately upon reconstitution with BWfl, the vial of KERCEPTlN must ba labotad in too area 
marked "Do not use attar" with ma future date thai Is 28 days from the ante ui reccnsihinlon. 
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HERCEPTIN (Trastuzumab) Is supplied as a lyophllfeed, sterila powder nominally containing 44C 
mo Trastuzumab per viel under vacuum. 

Each carton contains one vial ol 410 mg HERCEPTIN" (Trastuzumab) arm one vtal containing 
ZD ml ot Bacteriostatic water lor injection, usp, 1.1% benzyl alcohol. NOC 50242-134-66. 
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if the patient has known hypersensitivity to benzyl atcohoL HERCEPTIN must oa reconstituted with 
Sterile Watertor mjeetlon (mb PRECAUTlOWS). HERCEPTIN WHICH HAS BEEN RECONSTITUTED 
WITH SWFi MUST BE USED IMMEDIATELY AND AMY UNUSED PORTION DISCARDED. USE OF 



Shaking the reconstituted HERCEPTIN or causing excessive foaming duripo the addition of diluent 
may result In problems with dissolution and tne amount of HERCEPTIN that cim be whndniwnf ram 



the 

Use appropriate aseptic technique when perterming the tallowing rcamsiitutfon stops: 

a. Using a sterile syringe, slowly inject the 20 mL ol diluent into the v|a| qonmining the iyophillzed 
cahe of Trastuzumab. Trie stream of diluent should be directed into the lytpWIIzad cafca. 

b. Swirl tne vtal gentiy to aid reconstltuton. Traatuzumab may ba sensitive 10 shear-induced stress, 
b.q„ agitation or rapid expulsion from a syringe. DO NOT SHAKE. 

c. Slight foaming of tne product upon mconstfaition is not unusual. Allow the vial to stand 
undisturbed for approximately 5 minutes. ThB solution snoutd be essentially free ot visible 
particulates, clear to sllohtiy opalescent and colorless to pala yellow, 

Determine the number of mg of Trastuzumab needed, based on a loading dose of 4 mo 
Trastuzumab/kg body woighl or a maintenance dose of 2 mg Trastuzuniab/KQ body weight. 
Catcutati] the volume ot 21 mg/mL Trastuzumab solution and withdraw this amount from the vial 
and add it to an infusion hag containing 250 mL of 0,9% Sodium Chtalda Injection, USP. 
DEXTROSE (Stt) SOLUTION SHOULD N0TBE USED. Gertuy invert Utd bap |o mix Iho solution. The 
reconstituted preparation roBulta in a colorless to pale yellow transparent solution. Parenteral drug 
products should be Inspected visually for partlcu&tBS and discoloration prior to administration. 

No tncompaii wllues bsrwssn HERCEPTIN ana poiyvinyichiorioe or poiyothylene bags have baen observsl 

Admliilstratlan 

Treatment may be administered in an outpatient septno by admin Istnalon of a 4 mo/kg 
TrastuzumaQ loading dose by intravenous (IV) hfusion ovor so minutes, do not ADMINISTER AS 
AN IV PUSH DR BOLUS. Patients should be observed for fever and chills or other infusion- 
associated symptoms (sue BOXED WARNINGS. WARNINGS, and ADVERSE INACTIONS). H prior 
inlusions are well tolerated, subsequent weekly dosets of 2 mg/kg Tiastuzumab may ba 
administered over 30 minutes. 

HERCEPTIN choHliJ net ba mixBd or diluted with other (bugs. HERCEPTIN infusions should not 
be RdmtaJstBrec or m bred wilh dettroce solutions. 

Stability ant Storage 

vials of HERCEPTIN are stabls at 2-0 G C {3B-4C°R prior m roconsiiojdpn. Du net use beyond thB 
expiration data stamped on Urn vial. A via! of HERCEPTIN reconstituted wilh BWFI, as supplied, is 
stable for 28 days after ^constitution when stored refrigerated ot 2-8*C (36^S°F). and the 
solution Is preserved for multiple una. Discard any remaining muld-dase rasonstituted solution 
after 2B days, it unpreiiBrved SWFI (not supphad) is used, the raconctltutad HERCEPTIN solution 
should ho uson* immndMeiv and rmy unuesd portion muct be djaenrded. DO NOT FREtzt 
HERCEPTIN THAT HAS BEEN RECONSTITUTED. 

ThB solution of HERCEPTIN for Infusion diluted in polyvtnytdilorlda or polyethylene bags 
containing 0.9% Sodium Chloride Injection. USP. may f»e stored at 2-p°C (3S^IB°F) for up to 
24 hours prior to use. Diluted HERCEPTIN has been shown to be stable for up to 24 hours at — 
tamparature (2-25 B C). Howovar, because diluted HERCEPTIN contains no tillocuVe preson 
the reconstituted and diluted solution should bo stored refrigerated (2-8°C), 
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Food and Drug Administration 
1401 Rodcville Pike 
Rockvilte MD 20852^1448 



Our Reference No.: 98-0369 



September 25, 1998 



Robert L~ Ganiick, Ph.D. 
Gepentech, Inc. 
1 DNA Way 

South San Francisco, CA 94080-4990 
Dear Dr. Garnick: 

Your biologies license application for Trastuzumab is approved effective this date. Genentech, 
Inc., South San Francisco, California, is hereby authorized to introduce or deliver for 
introduction into interstate commerce Trastuzumab under Department of Health and Human 
Services U.S. License No. 1048. 

Trastuzumab is indicated for treatment of patients with metastatic breast cancer whose tumors 
oveisxpress the HER2 protein and who have received one or more chemotherapy regimens for 
their metastatic disease. Trastuzumab in combination with paclitaxei is indicated for treatment 
of patients with metastatic breast cancer whose tumors overexpress HER2 protein and who 
have not received chemotherapy for their metastatic disease. In accordance with approved 
labeling, your product will bear the tradename Herceptin and will be marketed in 440 mg 
multi-dose vials supplied with Bacteriostatic Water for Injection, USP (containing 1.1% benzyl 
alcohol). 

You are not currently required to submit samples of future lots of Trastuzumab to the Center 
for Biologies Evaluation and Research (CKER) for release by the Director, CBER, under 21 
CFR 610.2. FDA will continue to monitor compliance with 21 CFR 610,1 requiring assay 
and release of only those lots th&t meet release specifications. 

The dating period for this product shall be 30 months from the dare of manufacture when 
stored at 2-8°C. The date of manufacture shall be defined as the date of final sterile filtration 
of the final formulated product. The bulk antibody may be "stored for" up to 24 months at 
-20°C, The dating period for the diluent, Bacteriostatic Water for Injection shall be 24 
months. The expiration date for the packaged product, Herceptin plus diluent, shall be 
dependent on the shortest expiration date of either component Results of stability studies 
from the first three production lots should be submitted throughout the dating period on an 
annual basis. 

Any changes in the manufacture, packaging or labeling of the product or in the manufacturing 
facilities will require the submission of information to your biologies license application for our 
review and written approval consistent with 21 CFR 601.12. 
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Page 2 - Dr. Garnick 

We acknowledge your written commitments of August 7 t 1998 and September 22, 1998, and as 
agreed during discussions on September 25, 1998, which include the following: 

1 . Within one year of approval, the stability of the reconstituted product stored under the 
"worst case" conditions will be studied. Results including TEC and the antiproliferative 
assay will be submitted for review. 

2. For the next five lots to be released, the antiproliferative assay will be performed using 
three replicates of three dilutions, however, the lots will be released as per the actual 
SOP(Q12333). These additional test results will be submitted for review. 

3. To develop and conduct a clinical trial which addresses the impact on progression-free 
survival and response rate of the addition of Herceptin therapy to chemotherapy as 
compared with chemotherapy alone in patients with 2+ HER2 (weakly positive) 
overexpression. 

4. To obtain ejection fraction data at baseline and at scheduled periodic monitoring intervals 
in the following Herceptin breast cancer clinical trials: 

• Caiboplatin-Paclitaxel-Herceptin vs Paclitaxel-Herceptin (total n = 200) 

• Weekly Paclitaxel-Herceptm (total n = 100) 

• and selected other large clinical trials 

5. To assess the ability of medical history, physical exam, and baseline and on-study 
monitoring of cardiac function to predict and diminish the risk of Herceptin-induced 
caidiotoxicity. In patients with early signs of Herceptin-induced caidiotoxicity: 

• To evaluate the advisability of discontinuation of Herceptin 

• To evaluate the safety of continuation or reinstitution of Herceptin therapy. 

6. To investigate further the safety and efficacy of Herceptin and the risk factors for 
caidiotoxicity and adequacy of monitoring for cardiotoxicity in the following settings: 

• In a population who has recently received anthracyclines (e.g. , collaborative group 
adjuvant study of AC x 4 followed by Paclitaxel-Herceptin or Paclitaxel alone x 4) 
and/or in a population in which Herceptin is administered concurrently with 
anthracyclinc therapy (e.g., NCI-sponsored study of Herceptin + Doxil® or 
Herceptin + prolonged infusion of doxorubicin) 

• In a population not previously treated with anthracyclines (e.g., possible 
collaborative group adjuvant study of taxane/fiferceptin regimen in anthracycline 
naive patients) 
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Page 3 - Dr. Gamick 

7. To assess the clinical outcome of patients selected for treatment on the basis of the DAKO 
test and other HER2 diagnostics in the context of Herceptin clinical trials. 

8. To perform formal pharmacokinetic interaction studies by assessing serum concentrations 
of antibody and of drug in human studies of Herceptin + antineoplastic agents (e.g. t 
paclitaxel, doxorubicin). 

9. To evaluate the use of Herceptin with antimetabolites in a breast cancer clinical trial of 
cyclophosphamide, methotrexate, and 5-fluorouracil ± Herceptin. 

It is requested that adverse experience reports be submitted in accordance with the adverse 
experience reporting requirements for licensed biological products (21 CFR 600.80) and that 
distribution reports be submitted as described (21 CFR 600.S1). All adverse experience 
reports should be prominently identified according to 21 CFR 600.80 and be submitted to the 
Center for Biologies Evaluation and Research, HFM-210, Food and Drug Adnunistration, 
1401 Rockville Pike, Rockville, MD 20852-1448. 

Please submit three copies of all final printed labeling at the time of use and include part H of 
the label transmittal form (FDA Form 2567) with completed implementation information. In 
addition, you may wish to submit draft copies of the proposed introductory advertising and 
promotional labeling with an FDA Form 2567 or Form 2253 to the Center for Biologies 
Evaluation and Research, Advertising and Promotional Labeling Staff, HFM-202, 1401 
Rockville Pike, Rockville, MD 20852-1448. Final printed advertising and promotional 
labeling should be submitted at the time of initial dissemination, accompanied by an FDA 
Form 2567 or Form 2253. 

AH promotional claims must be consistent with and not contrary to approved labeling. No 
comparative promotional claim or claim of superiority over other similar products should be 
made unless data to support such claims are submitted to and approved by the Center for 
Biologies Evaluation and Research. 
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Sincerely yours, 




Director 

Office of Therapeutics 
Research and Review 

Center for Biologies 
Evaluation and Research 
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